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MANAGING THE FLOOD OF SPACE PROGRAM DATA
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MANAGING THE FLOOD OF SPACE PROGRAM DATA

SILOED DATA

APOLLO 11, 17
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MANAGING THE FLOOD OF SPACE PROGRAM DATA

SILOED DATA

PRESENT DAY

APOLLO 11, 17
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INTERCONNECTING APOLLO DATA

1. Establish a temporal thread across each Apollo mission’s disparate datatypes

2. Create an intuitive software interface



DATA ORGANJZATION

ESTABLISHING
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DATA ORGANIZATION

APOLLO 11, 17

ok 09 10 55 Houston, in the IM. And

ay,

And I'm going off of comm, and I'll be coming
at you before long AND, if I

Okay.

Ron, Houston. We've taken a lo
¢ attitude, en

you on the other

We're hustling - like heck. We
might meke it. ( T )

ok 09 18 38 Roger.

ok 09 37 XX BEGIN LUNAR REV 11

0k 10 07 34 There we go. Should have done that in
pla

16MM FILM

70MM STILL PHOTOGRAPHY
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http://apollo17.org
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118:23:27 Cernan There you go. Wait a minute. BSVd =it | -2 2 b / .,.-
118:23:40 Schmitt It's all right I got you reaching for the flag. ' i
118:23:43 Cernan How's that?
118:23:47 Schmitt That's very good, Gene. Let me get it in stereo.
118:23:51 Cernan Houston - -

23:53 Schmitt That's beautiful.

118:23:55 Cernan This has got to be one of the most proud moments of my life. I
guarantee you. Let you get a close in one and we'll trade cameras.

118:24:07 Schmitt Houston, I don't know how many of you are aware of this, but this -
this flag has flown in the MOCR since Apollo 11. And we very proudly
deploy it on the Moon, to stay for as long as it can, in honor of all
those people who have worked so hard to put us here and to put every
other crew here and to make the country, United States and mankind,
something different than it was.

118:24:52 Mission Roger, 17 - And presuming to speak on behalf of some of those who work
Control in the MOCR, we thank you very much.

'-3

TSmO TWIERS A e

o

Cavrmnan Dank rinhe whara vnmae o wnaera Cran *+a *hana rinhs Dismnhes *haen



CTVNews Mobile CTV

TV ' 4 : »
NEWS ; | . ; P> LIVE NOW: CTV News Channel YA};{QO, m

TORONTO i A ‘ o TR r CTV Toronto Search Q

TN NEWS HOME EXCLUSIVES CANADA WORLD BUSINESS ENTERTAINMENT SPORTS SCIENCE & TECH oo

MYNEWS CONNECT LOCAL

NEWS VIDEO WEATHER TRAFFIC IN PICTURES

FEATURED

Apollo 17 mission
archived online
thanks to Toronto

Strike averted: Inside Highway 427 Toronto students take School board's twitter Inside Idok at the T.0. Boy with rare bone

workers, city reach expansion going part in FIRST Robotics account mocks no Sketch Comedy disease named Easter man
tentative deal ahead with '"HOT' lanes competition snow day complaints Festival Seals ambassador

T - microsiervos

PORTADA BUSCAR CONTACTAR HUMOR {SALTA!

Online videos, photos let you 'relive' final Apollo mission

CTV Toronto: Apollo 17 archives

oot and eracave stvn o
m Apollo 17 mission. Scott Lightfoot finds . i ., .
POLITICS  BUSINESS  MEDIA  BLOGS  DAILY REVIEW Revive la mision Apolo 17 en tiempo

o
Crlkey B < Ve 2 = U real — 43 afios después L _ .,
[N TSI Thursday, March 3, 2016 ﬁ i ot 1| N — l&ﬁéﬁﬂi ﬁ it i 1’-[5

\I\/ Plane Talking
with Ben Sandilands

BEN SAND]
o« Follow the last moon men on their
u a o NG " B. 23
Scott Lightfo lnCIEdlble ]Ourney A reporter since November 30, 1 \ Y " - ‘3 g

Ly
.
3 2
¥
Dr
wy
P,

BLOG [ XF
) 4

12:32:00 AM

Published Tt Sandilands looks at what really 1 756 °C 151
BEN SANDILANDS | DEC 06, 20152:18PM | EMAIL | PRINT sky: public administration of air =
; . - - W W W W — R ih HH@igE: 5.008
Hundreds ~ 1 &
archived ¢ SHARE
Ben Feist JBRBHONEDY, MEEEIONE. 6. BE2AURRTRESI17SARZR, Rit4R
final missi e 1

AR AT UL R RERAR P, FR—BNOKXA!
The 12-dz
completec m The Last Mission to the Moon

A real-time jourmeay through the Apolio 17 mission.

The Last Mission to the Moon

AT SOy TEEOUON W ADORO 17 rieeion,

¢ = | Astronauts oversleep, too: follow
0 e e T

L-f—: e A u I*
or | R Apollo 17 live!

£ December 10,2015 & kicksfromscience

Pin it December 6 marked the 43™ anniversary of the launch of Apollo 17, the last mission that landed
men on the Moon. %357 http://apollo17.org/
3 , S
NG T s To mark the occasion, developer Ben Feist has created a site that using actual recordings and
m —— visuals from the entire mission, lets you live Apollo 17 in real time, second by second as it played

S 4925 1) olo 4y yauw «17 glgal» 85953 b Tk

The longest, out in1972,and it's areal treat.

nearly 43 ve: -
displayed ph At Apollo17.org, you get to experience all the minutiae of space travel, including equipment meter )l ég)é BRIRE, MBNAA. FARNREEE, Xl ERAFRSTREIRERR, HETFANE!

website here reads, the details of onboard experiments, you even hear what crewmembers Eugene “Gene”

It's easier to Cernan, Ronald Evans and Jack Schmitt had for breakfast. The stream is strangely gripping - it's HARMGE, AUERMNMEE, T-MINUS IMEER BRI A EE5a119%, NOWEXN N XE]
Technology : easy to get roped into all the fluid dynamics in microgravity experiment action. @ o @0 g, XBNEHERERE—HY, HaLHEAMERR, EAENEEA— . o o

Try Googling
find more at

HAMBAER, MREHE=1HE%, MEBITAUERAX. N 29, ETHRAM. &
AEMBRXHERBRNXFREN, AAENNIANIER TN

)'| JUIR I SV-Vv/on o 17 9J9JT *k.AB).JJ.J )90 olo 0)5 O ULwJ| Jr-m UJ)DT o Jw 44

12:32:00 AM

But that asid
Feist, and br , ) S

the compreh

3 saMae 1972 Jlo )3 a5 397 0lo 0)5 @ lawsl yaww (2)5T 9 9ol (sl <ayy90lo
slyad ) jo) 12 51 Gy alsdan 83y ©)900 130915 )3 (6335 (UAS 350

CuiiS]l aej 2 olo o S I bk

oLl 45 39 (50 )95 (598 9 ple (lghd (Lo iy b «@as 4 I pu (95|




ASTROMATERIALS RESEARCH AND EXPLORATION SCIENCE
JOHNSON SPACE CENTER



The Last Mission to the Moon Wey to the Moon

AL AR A L i JLL 2

| Countdown

Apollo 17
and '-O:nfdﬁﬂn

Real-Time Mission Experience (L ceo: Treparataan : |

(In LiDescent Orbit Surface Doy 1 Surface Day 2 Surfoce Doy 3 Lutunar Orbit Before Return Returning to Earth
MA LA AL 2l LA Bttt IWITE TRy W - 5 a A0 - = — — § P L AR L A : A AL L J A J J L I AU IR L 2 2 2 LB U AAVIM. .. 2B - B . ’ & L=
Laun€arth Orbit On _the Way to the Moon
iftearth orbit insgrtion frans-Lunag In tion maneuver
I& l i A Lol l AL susnund SR l l l ] a2 a2 ‘.. 123‘: — 71-11 R li l L

WedDec131972 T12:56 AM |

Mlssm EbDSEd T'm 147:19:56 i W - Y- | i |

Apollo 17 --002:37 - 000:00 V2.2

- -
- -
—
-000;01;00;10 -000;01;00:09
bl i > 1 Z1 - 1
-00:81:88 Public MARK. T-minus 1 minute and counting. Now in the final minute of the
Affairs LLJ'L:QhT.‘At I'-minus 45 seconds Gene Cernan will make the final
Public ::4-. , ',‘ ;; ind Gene Cernan made that final guidance alignment
Aff:air'_; s Lhe v.'°l"“'vﬁ"f""' DYy LHE crew 100arg the space venl '..)QA

) Mission 30 to go.

Control
B0 :808:29 Cernan Okay, Robert. We're ready and we're GO up here.

Public MARK. T-minus 25. Wi jet a Tinal gulidance rele

Affairs 17 second mark. T-minus 17 final quidance release

00:80:27 Mission Minus 20. D

Control
Public 18 ... 9 ... 8 ... 7 ... ignition sequence started - all engine
Affairs started we have ignition 2, 1, zero we have a liftof{

- - - - - - —_ . .. = - - - - - -

A (- | i

~00:87:98 ) lLaunch
One Minute

|Countdown Resumes |Lift-off

N

‘l L_als ll‘.ln | ST hnuuu‘m-mﬁlluuu-uu PR T TTIT T ST T T T F RTINS TS R T YT TN W VT e

|S~ II Staging
|s-IVB Staging

L al

Earth Orbit
Earth orbit in{

el R W

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T




DATA ORGANIZATION
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APOLLO 30-TRACK TAPES

» Recorded within the MOCR throughout each
mission

» 60 tracks of concurrent audio (two 30 track
recorders)

» Apollo 11 ~11,000 hours of audio
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Join at 1 minute

APOLLO M VNP -

A real-time journey through the first landing on the Moon
This website consists entirely of original historical mission material

Join in-progress

Mon Jul 21 1969

1:22:12 PM
(49 years, 11 months ago)

Fullscreen
(recommended)

Included real-time elements:

All mission control film footage

All TV transmissions and onboard film
footage

2,000 photographs

11,000 hours of Mission Control audio
240 hours of space-to-ground audio
All onboard recorder audio

15,000 searchable utterances
Post-mission commentary
Astromaterials sample data
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Instructions / Credits :
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The First Landing on the Moon

Apollo1 [mido.n

Real-Time Mission Experience

Wed Jul 161969 ' 09:31:02 AM

Mission Elapsed Time: -00:00:58 .

Public T-minus 60 seconds and counting. We have passed T-minus 60. 55
Affairs seconds and counting. Neil Armstrong just reported back, "It's been
a real smooth countdown." We have passed the 50-second mark. Our
transfer is complete. We're on internal power with the launch
vehicle at this time.
Public 40 seconds away from the Apollo liftoff. All the second stage
Affairs tanks now pressurized. 35 seconds and counting. We are still go with
Apollo 11.
Public 30 seconds and counting. Astronauts report, "It feels good." T-minus
Affairs 25 seconds. 20 seconds and counting. T-minus 15 seconds, guidance is
internal, 12, 11, 10, 9, ignition sequence start, 6, 5, 4, 3, 2, 1,
zZero.
Public All engines running.
Affairs
Public LIFTOFF. We have a liftoff, 32 minutes past the hour.
Affairs
Armstrong Roger. Clock.
Public Liftoff on Apollo 11.
Affairs
Public Tower cleared!
Affairs
Armstrong Roger. We got a roll program.
Mission Roger. Roll.

Control
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CAPCOM [L]: Spacecraft Communicator - or Capsule Communicator - An astronaut who provided all the voice communications between the ground

and the spacecraft. (left seat)



7:29 Aldrin Okay. It's taut now.

.40 Public Uno ici
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Aldrin Okay. I think you're pulling the wrong one.

56 Armstrong I'm just - Okay. I'm ready to pull
little bit left in the -

192 Aldrin Okay. Don't hold it quite so tight.
204 Armstrong Okay.
'5.17 Armstrong Looking up at the LM, I'm standing

looking up at Buzz in the windows.
clearly. The light is sufficiently
of the LM, that everything is very

it down now. There was still a

directly in tne shadow now

And I can see everything quite
bright backlighted into the front
clearly visible.

TELCOM
CONTROL

OPS & PRO

ASST FD

COMM TECH
COMM CTRL

TRACK-R

RECOVERY

RCVY ASST
RCVY STUS
CONF LOOP

MOCR DYN
GOSS CONF

CCATS LD

Aldrin Okay. I'm going to be changing the -
.59 Armstrong Okay. [|
89:38:23 Public The surgeon says tha CCATS TIC
Affairs
724 Armstrong The camera is installed on the RCU bracket - -
9 Public The Surgeon says the crew 1s doing well. Data 1s good, ew 1 1 EVAI
Affairs well. SPACE ENV

[ (€] ]| [R] |
CSURGEON | CAPCOH
[ [R] [ _[R]_|

(_INcO | o0& | AFD |

[ (1] | [R] |

SO COMP SUP |  SPAN | EXPMT AO [ EASEP |

TRACK RECOVERY CCATS LOAD CONF LOOP

FLIGHT DIRECTOR LOOP: FD clean voice-only recording of Flight Director

CEECON | GNC | TELCOK | CONTROL |

| FAO | NETWORK |

Rl

5 Armstrong - and I'm storing the LEC on the secondary strut.
189:20:54 Armstrong I'11 step out and take some of my first pictures here.

Mission Roger. Neil, we're reading you loud and clear. We see you getting
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If you haven't discovered it yet, you can watch the Apollo
11 Moon Mission in “real-time"” on apollollinrealtime.org.

It is a real treat to watch this with other ppl, so we are

going to be communally viewing the best parts in a special
event at the SPI Kidzeum on July 20

&80 Apollo 11 in Real-time

R==
A real-time interactive journey through the Apollo 11 mission.
Relive every moment as it occurred in 1969.

& apolloinrealtime.org
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Brandon M. Mercer & v
@bmmercer

#Apollo50 I've judged digital entries from @nytimes
@Texaslribune @CNN and more, but this is the absolute
best digital interactive I've seen in my entire life. Dozens of
channels of audio. 11,000 hours of video. Curated to
EASILY watch. apolloinrealtime.org/11/ by @BenFeist
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Planetary Society & @exploreplanets - Jun 28 v
This is spectacular: apolloinrealtime.org/11/

P.-F. Mouriaux @PFMouriaux - Jul 2 v
¥ Un site fan-tas-tique, qui retrace la mission #Apollo11 en temps réel, avec

une compilation incroyable de photographies, enregistrements audio et
films d'époque : apolloinrealtime.org/11/
Et toujours en kiosques, notre numéro hors-série « L’'homme est sur la Lune
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A real-time journey through the first landing on the Moon
This website consists entirely of original historical mission material
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Want to fall into an endless time suck in
which you will marvel, wonder, and stand in

awe?

Apollo 11 in Real-time

A real-time interactive journey through the Apollo 11 mission.
Relive every moment as it occurred in 1969.

apolloinrealtime.org
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Crew Status

“.11171 In Command Module
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surface
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‘l- lunar orbit, ot 172/
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Aldrin No. 1'd better get up first.

Aldrin Okay. The valves in AUTO,
Arsstreng Okay.

Aldrin Might want to f11] 1t Up 10 FORNARD.
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APPLICATION TO NEW OPERATIONS - POTRILLO MARS ANALOG MISSION

USING CHRONOLOGY TO ORGANIZE LARGE VOLUMES OF REAL-TIME DATA |
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APPLICATION TO NEW OPERATIONS

NEUTRAL BUOYANCY LAB

» Real-time displays of analog runs

» Video, Audio, Suit telemetry
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